The objective of this study is to demonstrate the feasibility of polymer/drug coating of self-expandable peripheral vascular stents of nitinol. According to the characteristic mechanical properties of nitinol, changes in the mechanical stent properties due to polymer/drug coating have to be minimized. In this study, coating durability of the polymer/drug coated nitinol stents (nominal dimensions 7.0 x 40 mm) was tested by stent crimping and subsequent morphological inspection. The mechanical properties were investigated by measuring radial force and diameter before and after stent crimping. Due to friction during the crimping process, the coating was partially damaged. The radial force of the PLLA/SIR-DES slightly increases from 4.3 N (uncoated) up to 4.5 N in average due to the coating. In general, an increase in coating mass leads to an increasing radial force. Bending stiffness remains unchanged before and after coating. Further studies will now focus on the coating durability during the crimping and expansion process.
Introduction
Over the recent years, polymer/drug coating of coronary balloon-expandable bare metal stents has evolved into a standard method for the improvement of the therapeutic outcome of stent implantation. To date, coating of selfexpanding peripheral vascular stents of nitinol remains a challenge due to the characteristic material properties. In general, changes in mechanical stent properties due to polymer/drug coating have to be minimized. The focus of this study is the experimental investigation of the mechanical properties of polymer/drug coated nitinol stents (DES).
Methods
Commercially available peripheral-size, self-expanding nickel titanium (nitinol) stents (nominal dimensions 7.0 x 40 mm; n = 3) were spray-coated with the biodegradable polymer poly(L-lactide) (PLLA) incorporated with the immunosuppressant Sirolimus (SIR) in a ratio of 82.5/17.5 % w/w in a modified process according to [1] . The stents were coated with a coating mass of 3413 ± 14.8 µg.
Coating durability of the DES was tested by stent crimping under cooling with dry-ice and subsequent morphological inspection after crimping process. Before and after crimping, radial force was determined with rectangular prisms in physiological temperature of 37 ± 0.5 °C according to [2] 
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Image 2 Bending stiffness testing of drug-eluting nitinol stents according to [3] (2)
The outer stent diameter was measured on five points before and after stent crimping by laser in in physiological temperature of 37 ± 0.5 °C.
Results
The PLLA/SIR coating of the drug-eluting nitinol stent confirm a smooth and defect-free coating with complete strut coverage. The crimping process leads to cracks in the coating in dependence of the crimping diameter, and the number of crimping steps due to friction between coating and crimping device as well as due to friction and sticking between the coating itself in the inner radius of the struts (Image 3).
Image 3 Electron micrograph of DES after coating and crimping steps, inspection of cracks
Due to the coating, the radial force of the PLLA/SIR-DES slightly increases from 4.3 N for the uncoated nitinol stent up to 4.5 N in average for the coated nitinol stent. In general, an increase in coating mass leads to an increasing radial force (Image 4). Image 4 Radial force of the uncoated stent and the PLLA/SIR-DES
The target diameter of the DES after crimping and subsequent expansion is not influenced by the coating.
Bending stiffness remains nearly unchanged before and after the coating in average (7.38 ± 0.38 Nmm² vs. 7.36 ± 1.57 Nmm²). For stent 1 the bending stiffness increase from 7.6 Nmm² up to 9.2 Nmm², while the bending stiffness of stent 2 and 3 slightly decrease from 7/7.5 Nmm² to 6.3/6.6 Nmm² (stent 2/stent 3) (Image 5). Image 5 Bending stiffness of the uncoated stent and the PLLA/SIR-DES
Conclusion
The feasibility of PLLA/SIR spray-coating of selfexpanding nitinol stents could be demonstrated. The first results of the impact of the coating on the mechanical properties of the DES show an increase in radial force with increasing coating mass, while there is no substantial influence on bending stiffness. The target diameter of the DES after crimping and subsequent expansion is not influenced by the coating. The coating is obviously influenced by the crimping process which is to be optimized in further studies even with coming crimp-release process of the DES. Further studies will now focus on the coating durability during the crimping and expansion process as well as on quality assessment of the coating. Furthermore, the drugrelease behavior should be determined.
